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DESCRIPTION 

1. TITLE OF THE INVENTION 

Method of Washing and Cleaning Water Distribution Pipe 

etc . 

2. CLAIM 

A method of washing and cleaning a water distribution pipe 
etc. , in which a quick-freezing apparatus is provided in the 
rear of the water distribution pipe, a pressurization discharge 
apparatus is provided at the back thereof, the quick-freezing 
apparatus quickly freezes water in the pipe at a portion where 
the quick-freezing apparatus is in contact with an outer 
circumferential surface part of the water distribution pipe 
so as to form a cylindrical frozen ice cube, subsequently the 
pressurization discharge apparatus applies pressure to the 
water in the pipe from the back so as to discharge the frozen 
ice cube in a forward direction to run in sliding contact with 
an inner circumferential surface of the water distribution pipe, 
and by repeating these, scale adhered to the inner 
circumferential surface is removed gradually and washed away 
to drain as the frozen ice cube passes through the water 
distribution pipe, whereby the inside of the water distribution 
pipe being long and having bent portions may be washed and 
cleaned. 

3. DETAILED DESCRIPTION OF THE INVENTION 
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Technical Field 

Conventionally, a water distribution pipe is washed and 
cleaned such that, in order to remove scale etc. generated in 
the pipe wall, water is fulfilled in the pipe, a high pressure 
is applied instantaneously to one side, and a water hammer 
operation is caused in the pipe, so as to remove the scale etc. 
in the pipe to be washed and cleaned. Moreover, by using this 
water hammer operation, sand and ice cubes are supplied and 
forced by pressure into the pipe in advance so as to remove 
the scale etc. and wash and clean it, however, the sand and 
ice cubes float and drift in the water and affect peeling and 
removing the scale, thus it is not possible to remove the scale 
etc. completely. Further, in a post process, it needs efforts 
and time, thus being very inconvenient. Moreover, recently 
a synthetic resin cap having semi-hard foaming elasticity is 
provided in the pipe and a hydraulic pressure or an air pressure 
is applied to the cap from its back so as to run the cap within 
the water distribution pipe, so that the cap is compressed also 
due to resistance within a pipe, expands radially, being 
brought into pressure and sliding contact with the pipe inner 
surface by the above-mentioned hydraulic pressure and air 
pressure power, during which the scale etc. adhered to the pipe 
inner surface is peeled off, pushed forward to be removed and 
is drained and discharged together with water. However, when 
the cap passes through a bent pipe portion, it sometimes stops 
within the bent pipe at its inner surface and closes the pipe. 
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Thus, there is a possibility that it would not move even if 
a high pressure is applied to the back, so that it may block 
the pipe and needs considerable work to replace. Further, in 
addition it is necessary to remove the cap together with the 
scale out of the pipe, so that a handling operation is also 
complicated and very inconvenient. 

As such, the present invention provides a method of washing 
and cleaning water distribution pipe etc., characterized by 
using a simple apparatus wherein the scale etc. in the pipe 
is very easily removed for any water distribution pipe, either 
a straight pipe or a bent pipe, without supplying or interposing 
any interposing material in the pipe; a quick-freezing 
apparatus is provided in the rear of the water distribution 
pipe so that the scale and sewage may be pushed out and 
discharged simultaneously by leaving a sewer valve open when 
draining; a pressurization discharge apparatus is provided in 
the back; the quick-freezing apparatus quickly freezes the 
water, in the pipe, where the quick-freezing apparatus is in 
contact with the water distribution pipe so as to form a 
cylindrical frozen ice cube; if the ice cube is pressurized 
by means of the pressurization discharge apparatus provided 
in the back, the above-mentioned frozen ice cube is discharged 
forward into the pipe, travels in sliding contact with the pipe 
wall, during which the scale is also peeled off and removed; 
after running a certain distance in sliding contact with the 
wall, the frozen ice cube melts into water, which merges into 
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the sewage including the scale and can be discharged as it is 
through the sewage valve easily, the scale etc. in the water 
distribution pipe is removed safely and reliably, and the 
washing and cleaning can be performed by a simple operation. 
Hereafter, with reference to the drawings, an embodiment of 
the method will be described. 

A water distribution pipe ( 1 ) is such that a quick-freezing 
apparatus (A) may be formed in the rear and the water 
distribution pipe ( 1 ) may extend through and be in contact with 
the inside of the quick-freezing apparatus (A) in a flow 
direction of water. Furthermore, in the back and through a 
T-tube ( 7 ) , one end is interconnected with a water supply valve 
(2) and another end is interconnected with a force feed valve 
(4); a pressurization discharge apparatus (B) is provided; a 
breeches pipe (8) is connected to a terminal in the flow 
direction of the water in the pipe; a sewer valve (3) and a 
valve for sewage drain (5) are attached to both the ends 
respectively; sewage (b) containing scale (a) is drained. 

As for the quick-freezing apparatus (A), a container (6) 
is cast in a doughnut -like shape or formed in a box shape so 
that the water distribution pipe (1) may pass through it and 
contact surfaces may be in close contact with each other; the 
water distribution pipe (1) passes through; a refrigerant 
liquid (o) of 70° degree below the freezing point or more, such 
as liquefied carbon dioxide, is caused to flow from a bomb (9) 
and accommodated in the inside; the water flowing inside the 
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water distribution pipe ( 1 ) is quickly cooled and solidified, 
so that a frozen ice cube (C) is formed in close contact with 
the whole pipe bore diameter. The frozen ice cube (C) is 
solidified in close contact with the contact portion in the 
water distribution pipe (1) so as to block the inside of the 
pipe, so that it stops the water from flowing in the pipe and 
the pipe is closed. Then, the frozen ice cube (C) is 
pressurized by the pressurization discharge apparatus (B) and 
forced to separate from the pipe circumferential wall surface 
so as to be discharged in the pipe, and travels in sliding 
contact with the inner wall surface of the water distribution 
pipe (1), removes the scale (a) so as to peel it out of the 
inner wall side of the water distribution pipe (1) ; as it slows 
down gradually it melts into water and is drained through the 
sewage drain valve (5) together with the sewage (b) containing 
the scale ( a) . 

The pressurization discharge apparatus (B) is disposed 
through the T-tube (7) between the quick-freezing apparatus 
(A) and the water supply valve (2) which are provided in the 
rear of the water distribution pipe (1); the force feed valve 
(4) is connected with a lower end of the T-tube (7) and further 
a compressor (10) is connected; this compressor (10) forces 
and feeds the hydraulic-pressure power or a compressed air 
power towards the water distribution pipe (1), to thereby 
considerably pressure the frozen ice cube (C) cast by the 
quick-freezing apparatus (A) in the water distribution pipe 
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(1), separate the frozen ice cube (C) in close contact with 
the water distribution pipe ( 1 ) , and discharge and run it inside 
the water distribution pipe (1). Therefore, the frozen ice 
cube (C) runs as if a projectile passes through a gun barrel, 
sliding inside the water distribution pipe (1), so that the 
adhering scale (a) within the water distribution pipe (1) is 
removed by the run pressure. As it runs farther, the frozen 
ice cube (C) melts away and loses the performance of peeling 
the scale etc. , so that it is left. After the previous frozen 
ice cube (C) is discharged, the next frozen ice cube (C) to 
be discharged is cast and then discharged by the pressurization 
discharge apparatus (B) into the water distribution pipe (1) 
so as to run in sliding contact with the inner surface and 
instantly arrive, without any resistance, in a position where 
the scale (a) is not removed through the water distribution 
pipe ( 1 ) which has been washed and cleaned by the previous 
frozen ice cube (C) . Similar to the above description, from 
the position it runs in sliding contact with the inside of the 
water distribution pipe (1) so as to remove the scale (a) . By 
repeating these, it is possible to gradually remove the scale 
(a) in the long water distribution pipe (1), and it runs 
smoothly to remove the scale when passing through the bent pipe 
portion. 

Through the breeches pipe (8), the sewage drain valve (5) 
and the sewer valve (3) for tap water '(b) are connected with 
the end, in the flow direction, of the water distribution pipe 
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(1); the sewer valve (3) and the sewage drain valve (5) are 
closed when washing and cleaning; the sewage drain valve (5) 
is opened after washing and cleaning; after draining the sewage 
(b) containing the scale (a), they are closed; when opening 
the sewer valve (3) , the tap water (b) flows via the sewer valve 
(3). Moreover, after opening the sewage drain valve (5) and 
draining the water distribution pipe (1), the frozen ice cube 
(C) can be discharged and run so as to remove the scale (a). 

Since the present invention is arranged as described above, 
the tap water (b) flowed in from the water supply valve (2) 
which is opened passes through the T-tube (7) and flows into 
the water distribution pipe (1). When it arrives in the 
position of the quick-freezing apparatus (A) , the tap water 
(b) at the contact portion of the quick-freezing apparatus (A) 
and the water distribution pipe (1) , flowing through the water 
distribution pipe (1) cooled by refrigerant fluid (c), such 
as liquefied carbon dioxide in the container (6) of a 
quick-freezing apparatus (A) , is cooled and starts to freeze 
quickly at the inner circumferential surface of the water 
distribution pipe ( 1 ) so as to be solidified and the cylindrical 
frozen ice cube (C) , to thereby close the pipe and be in close 
contact with the inside of the pipe. Then, opening the force 
feed valve (4) of the pressurization discharge apparatus (B) 
at this time, when the hydraulic-pressure power or the 
compressed air power is force fed to the water distribution 
pipe (1) by means of the compressor (10); the hydraulic- 
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pressure power or the compressed air power considerably 
pressures the back of the above-mentioned frozen ice cube (C) , 
discharges the frozen ice cube (C) with a considerable power; 
it runs in sliding contact with the inner circumferential 
surface of the water distribution pipe (1); accordingly it 
peels the scale (a) adhering in the pipe to be pushed out 
together with the tap water (b); and, the frozen ice cube (C) 
begins to melt into water after running to some extent in the 
water distribution pipe (1) , merges into sewage (b' ) , leaving 
the scale in the pipe; it is drained from the sewage drain valve 
(5) automatically; the remaining scale is removed by he next 
frozen ice cube (C), and moves forward one after another. As 
such, the tap water (b) is frozen and solidified within the 
water distribution pipe (1) so as to prepare the cylindrical 
frozen ice cube (C), which is discharged and then the next 
frozen ice cubes are cast intermittently and discharged one 
after another by means of the pressurization discharge 
apparatus (B) , so that the scale (a) adhering in the long water 
distribution pipe (1) can be removed gradually if it is in the 
bent pipe portion; the long water distribution pipe having the 
bent portion allows the frozen ice cube (C) to run smoothly 
making to slide, without blocking the pipe; the frozen ice cube 
(C) melts away by itself so that it is not necessary to remove 
it and it can be drained together with the sewage (b 1 ) 
containing the scale (a) easily, and the washing and cleaning 
of the inside of water distribution pipe (1) can be carried 
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out easily. In the case of the washing and cleaning, although 
the water supply valve (2) and the sewer valve (3) are closed, 
the sewage drain valve (5) may be a free state where it can 
arbitrarily be either opened or closed. 

As described above, according to the present invention, the 
quick-freezing apparatus is provided in the rear of water 
distribution pipe; the pressurization discharge apparatus is 
provided in the back; the quick-freezing apparatus quickly 
freezes the water, in the water distribution pipe, being at 
a portion where the quick-freezing apparatus is in contact with 
an outer circumferential surface part of the water distribution 
pipe so as to form the cylindrical frozen ice cube; subsequently 
the pressurization discharge apparatus applies pressure to the 
water in the water distribution pipe from the back of the water 
distribution pipe so as to discharge the frozen ice cube in 
the forward direction and run in sliding contact with the inner 
circumferential surface of the water distribution pipe; and 
by repeating these, the scale adhered to the inner 
circumferential surface is removed gradually and pushed and 
washed away to drain as the frozen ice cube passes through the 
water distribution pipe, whereby the inside of the water 
distribution pipe being long and having bent portions may be 
washed and cleaned. Therefore it provides advantages that in 
the case of the washing and cleaning the scale can be removed 
and drained safely, reliably and sanitarily so as to perform 
the washing and cleaning without feeding foreign substances, 
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such as a grain, a small solid, and a cap, in the water 
distribution pipe, without floating them in the water within 
the pipe, and without damaging devices, such as the water 
distribution pipe and water feeding/draining valves. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings show an embodiment of the method of washing 
and cleaning the water distribution pipe etc. according to the 
present invention, and Fig. 1 is a side elevation, partially 
in cross section. Fig. 2 is a partially enlarged vertical 
longitudinal sectional view; Fig. 3 is a sectional front 
elevation along the line (X)-(X). 

(A) quick-freezing apparatus 

(B) pressurization discharge apparatus 

(C) -- frozen ice cube 

(1) water distribution pipe 

(a) scale 

(b) tap water 

(c) refrigerant fluid 
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